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                    Abstract
The purpose of this work was to test whether induction of massive β-carotene synthesis in the alga Dunaliella bardawil is triggered by oxygen radicals. The following results were obtained: (i) The induction of β-carotene synthesis is preceded by a lag period of about 4 h during which the cells swell and photosynthesis is partially inhibited, (ii) Addition of promoters of oxygen radicals or of azide (an inhibitor of catalase and superoxide dismutase) during the induction period, under conditions which are suboptimal for massive β-carotene accumulation, greatly enhances β-carotene synthesis, photodegradation of chlorophyll and inhibition of photosynthesis, (iii) High irradiance, which induces massive β-carotene accumulation, also induces a high catalase activity. It is suggested that photosynthetically produced oxygen radicals are involved in triggering massive β-carotene accumulation in D. bardawil.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Induction of secondary carotenogenesis in new halophile microalgae from the genus Dunaliella (Chlorophyceae)
                                        
                                    

                                    
                                        Article
                                        
                                         19 November 2015
                                    

                                

                                A. E. Solovchenko, E. A. Selivanova, … E. S. Lobakova

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Carotenoid Synthesis and Accumulation in Microalgae Under Environmental Stress
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2020
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effects of different abiotic stresses on carotenoid and fatty acid metabolism in the green microalga Dunaliella salina Y6
                                        
                                    

                                    
                                        Article
                                         Open access
                                         25 July 2020
                                    

                                

                                Mingcan Wu, Rongfang Zhu, … Jiangxin Wang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ben-Amotz, A., Avron, M. (1983) On factors which determine massive β-carotene accumulation in the halotolerant alga Dunaliella bardawil. Plant Physiol. 72, 593–597

                    Google Scholar 
                

	Ben-Amotz, A., Katz, A., Avron, M. (1982) Accumulation of β-carotene in halotolerant algae: purification and characterization of β-carotene rich globules from Dunaliella bardawil. (Chlorophyceae). J. Phycol. 18, 529–537

                    Google Scholar 
                

	Ben-Amotz, A., Gressel, J., Avron, M. (1987) Massive accumulation of phytoene induced by norflurazon in Dunaliella bardawil. (Chlorophyceae) prevents recovery from photoinhibition. J. Phycol. 23, 176–181

                    Google Scholar 
                

	Ben-Amotz, A., Lers, A., Avron, M. (1988) Stereoisomers of β-carotene and phytoene in the alga Dunaliella bardawil. Plant Physiol. 86, 1286–1291

                    Google Scholar 
                

	Ben-Amotz, A., Shaish, A., Avron, M. (1989) Mode of action of the massively accumulated β-carotene of Dunaliella bardawil in protecting the alga against damage by excess irradiation. Plant Physiol. 91, 1040–1043

                    Google Scholar 
                

	Britton, G., Young, A. (1990) Photobleaching in the unicellular green alga Dunaliella parva. Photosynth. Res. 25, 129–136

                    Google Scholar 
                

	Elstner, E.F. (1987) Metabolism of activated oxygen species. In: Biochemistry of plants, vol. 11, pp. 253–308, Davies, D.D., ed, Academic Press, New York London

                    Google Scholar 
                

	Koyama, Y., Takatsuka, I., Kanaji, M., Tomimoto, K., Kito, M., Shimamura, T., Yamashita, J., Saiki, K., Tsukida, K. (1990) Configuration of carotenoids in the reaction center and the light-harvesting complex of Rhodospirillum rubrum. Natural selection of carotenoid configuration by pigment protein complexes. Photochem. Photobiol. 51, 119–128

                    Google Scholar 
                

	Krinsky, N.I. (1979) Carotenoid protection against oxidation. Pure Appl. Chem. 51, 649–660

                    Google Scholar 
                

	Lers, A., Biener, Y., Zamir, A. (1990) Photoinduction of massive β-carotene accumulation by the alga Dunaliella bardawil. Plant Physiol. 93, 384–395

                    Google Scholar 
                

	Loeblich, L.A. (1982) Photosynthesis and pigments influenced by light intensity and salinity in the halophilic Dunaliella salina (Chlorophyta). J. Mar. Biol. Assoc. UK 62, 493–503

                    Google Scholar 
                

	Matringe, M., Scalla, R. (1988) Studies on the mode of action of acifluorfen-methyl in nonchlorophyllous soybean cells. Accumulation of tetraphyrroles. Plant Physiol. 86, 619–622

                    Google Scholar 
                

	Mittler, R., Tel-Or, E. (1991) Oxidative stress responses and shock protein in the unicellular cyanobacterium Synechococcus R2(PCC-7942) Arch. Microbiol. 155, 125–130

                    Google Scholar 
                

	Oelmüller, R. (1989) Photooxidative destruction of chloroplasts and its effect on nuclear gene expression and extraplastidic enzyme levels. Phytochem. Phytobiol. 49, 229–239

                    Google Scholar 
                

	Oelmüller, R., Dietrich, G., Link, G., Mohr, H. (1986a) Regulatory factors involved in gene expression (subunits of ribulose-1,5-bisphosphate carboxylase) in mustard (Sinapsis alba L.) cotyledons. Planta 169, 260–266

                    Google Scholar 
                

	Oelmüller, R., Levitan, L, Bergfeld, R., Ragasekhar, V.K., Mohr, H. (1986b) Expression of nuclear genes as affected by treatments acting on plastids. Planta 168, 482–492

                    Google Scholar 
                

	Powles, S.B. (1984) Photoinhibition of photosynthesis induced by visible light. Annu. Rev. Plant Physiol. 35, 15–44

                    Google Scholar 
                

	Rabinowitch, H.D., Privalle, C.T., Fridovich, I. (1987) Effects of Paraquat on the green alga Dunaliella salina: protection by the mimic of Superoxide dismutase, Desferal-Mn(IV). Free Rad. Biol. Med. 3, 125–131

                    Google Scholar 
                

	Richter, M., Rühle, N., Wild, A. (1990) Studies on the mechanism of photosystem II photoinhibition. II. The involvement of toxic oxygen species. Photosynth. Res. 24, 237–243

                    Google Scholar 
                

	Shaish, A., Avron, M., Ben-Amotz, A. (1990) Effect of inhibitors on the formation of stereoisomers in the biosynthesis of β-carotene in Dunaliella bardawil. Plant Cell Physiol. 31, 689–696

                    Google Scholar 
                

	Shaish, A., Ben-Amotz, A., Avron, M. (1991) Production and selection of high β-carotene mutants of Dunaliella bardawil. J. Phycol. 27, 652–656

                    Google Scholar 
                

	Storz, G., Tartaglia, A.L., Ames, B.N. (1990) Transcriptional regulator of oxidative stress-inducible genes: direct activation by oxidation. Science 248, 189–194

                    Google Scholar 
                

	Taylor, W.C. (1989) Regulatory interaction between nuclear and plastid genomes. Annu. Rev. Plant Physiol. Plant mol. Biol. 40, 211–233

                    Google Scholar 
                

	Theimer, R.R., Rau, W. (1970) Untersuchungen uber die lichtabhangige Carotinoid syntheses. V. Aufhebung der Lichtinduktion durch Reduktionsmittel und Ersatz des Lichtes durch Wasserstoffperoxid. Planta 92, 129–137

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Biochemistry Department, Weizmann Institute of Science, 76100, Rehovot, Israel
Aviv Shaish, Mordhay Avron & Uri Pick

	National Institute of Oceanography, Israel Oceanographic & Limnological Research, P.O.B. 8030, 31080, Tel-Shikmona, Haifa, Israel
Ami Ben-Amotz


Authors	Aviv ShaishView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mordhay AvronView author publications
You can also search for this author in
                        PubMed Google Scholar



	Uri PickView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ami Ben-AmotzView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Shaish, A., Avron, M., Pick, U. et al. Are active oxygen species involved in induction of β-carotene in Dunaliella bardawil?.
                    Planta 190, 363–368 (1993). https://doi.org/10.1007/BF00196965
Download citation
	Received: 03 September 1992

	Accepted: 28 January 1993

	Issue Date: June 1993

	DOI: https://doi.org/10.1007/BF00196965


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	
β-Carotene synthesis
	
Dundiella (β carotene, oxygen)
	Oxygen (reactive species)








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.86.132.143
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    